Chemical, biological and clinical aspects of dexrazoxane and other bisdioxopiperazines.
The bisdioxopiperazine dexrazoxane (ICRF-187) has proven to be clinically very effective in reducing the cardiotoxicity of doxorubicin and other anthracyclines. Doxorubicin is thought to exert its toxicity through iron-based oxygen free radical-induced oxidative stress on the relatively unprotected cardiac muscle. Upon hydrolysis, dexrazoxane forms a compound similar to ethylenediaminetetraacetic acid (EDTA) which, like EDTA, is a strong chelator of iron. Dexrazoxane presumably exerts its cardioprotective effects by either binding free or loosely bound iron, or iron complexed to doxorubicin, thus preventing or reducing site-specific oxygen radical production that damages cellular components. The chemistry, biochemistry, and cell biology of dexrazoxane and other bisdioxopiperazines are discussed. The pre-clinical studies demonstrating the protective effects of dexrazoxane against toxicities caused by doxorubicin, other anthracyclines, bleomycin, alloxan, acetaminophen, and oxygen are also discussed. In vitro and in vivo studies of the cardioprotective and other effects of other bisdioxopiperazines are also covered. Also discussed are the anti-metastatic and radiosensitization effects of razoxane and dexrazoxane. The current clinical status of dexrazoxane in preventing anthracycline-induced toxicities in both adult and pediatric patients is reviewed.